
SEQUENCE LISTING 



<110> Ward, Larry D. 
Thomson, Helen 



<120> Poxvirus vector encoding retrovirus (eg HIV) and cytokine 

<130> 19746 

<140> 10/575,928 

<141> 2006-14-14 

<150> AU 2003905642 

<151> 2003-10-15 

<150> AU 2003905683 

<151> 2003-10-16 

<160> 7 

<170> Patentin version 3.2 

<210> 1 

<211> 1329 

<212> DMA 

<213> Human immunodeficiency virus 
<220> 

<221> CDS 

<222> (1) . . (1329) 

<400> 1 

atg got gcg aga gcg teg gta tta age ggg gga gaa tta gat aaa tgg 
Met Gly Ala Arg Ala Ser val Leu Ser Gly Gly Glu Leu Asp Lys Trp 
1 5 10 15 



48 



gaa aaa att egg tta agg cca ggg gga aag aaa aaa tat aag tta aaa 96 

Glu Lys lie Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys 
20 25 30 

cat ata gta tgg gca age agg gag eta gaa ega tte gea gte aat cet 144 

His lie val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala val Asn Pro 
35 40 45 

ggc ctg tta gaa aca tea gaa ggc tge aga eaa ata ttg gga eag eta 192 

Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gin lie Leu Gly Gin Leu 
50 55 60 

eag cca tec ett eag aca gga tea gaa gaa ett aga tea tta tat aat 240 

Gin Pro Ser Leu Gin Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn 

65 70 75 80 

aca gta gea ace etc tat tgt gta cat eaa agg ata gat gta aaa gae 288 

Thr val Ala Thr Leu Tyr Cys val His Gin Arg lie Asp Val Lys Asp 
85 90 95 

ace aag gaa get tta gag aag ata gag gaa gag caa aac aaa agt aag 336 

Thr Lys Glu Ala Leu Glu Lys lie Glu Glu Glu Gin Asn Lys Ser Lys 
100 105 110 

aaa aag gea eag eaa gea gea get gea get ggc aca gga aac age age 384 

Lys Lys Ala Gin Gin Ala Ala Ala Ala Ala Gly Thr Gly Asn Ser Ser 
115 120 125 



1 



cag gtc age caa aat tac cct ata gtg cag aac eta cag ggg caa atg 432 

Gin val ser Gin Asn Tyr Pro lie val Gin Asn Leu Gin Gly Gin Met 

130 135 140 

gta cat cag gcc ata tea cct aga act tta aat gca tgg gta aaa gta 480 

val His Gin Ala lie Ser Pro Arg Thr Leu Asn Ala Trp val Lys val 
145 150 155 160 

gta gaa gaa aag get ttc age eca gaa gta ata cec atg ttt tea gca 528 

val Glu Glu Lys Ala Phe Ser Pro Glu val lie Pro Met Phe Ser Ala 

165 170 175 



tta tea gaa gga gee ace eca caa gat tta aac ace atg eta aac aca 
Leu Ser Glu Gly Ala Thr Pro Gin Asp Leu Asn Thr Met Leu Asn Thr 
180 185 190 



Leu Lys Glu Thr lie Asn 

195 200 205 

gag gaa get gca gaa tgg gat aga gtg cat eca gtg cat gca ggg cct 

Glu Glu Ala Ala Glu Trp Asp Arg val His Pro val His Ala Gly Pro 
210 215 220 

att gca eca ggc caa atg aga gaa eca agg gga agt gae ata gca gga 

lie Ala Pro Gly Gin Met Arg Glu Pro Arg Gly Ser Asp lie Ala Gly 
225 230 235 240 

act act agt ace ett cag gaa eaa ata gga tgg atg aca aat aat eca 

Thr Thr Ser Thr Leu Gin Glu Gin lie Gly Trp Met Thr Asn Asn Pro 

245 250 255 



cag gga gtg ggg gga cec ggc eat aaa gca aga gtt ttg get gaa gee 
Gin Gly val Gly Gly Pro Gly His Lys Ala Arg val Leu Ala Glu Ala 
355 360 365 



576 



gtg ggg gga eat caa gca gee atg caa atg tta aaa gag act ate aat 624 
VaT Gly Gly His Gin Ala Ala Met Gin Met 



672 



720 



768 



cct ate eca gta gga gaa ate tat aaa aga tgg ata ate ctg gga tta 816 

Pro lie Pro val Gly Glu lie Tyr Lys Arg Trp lie lie Leu Gly Leu 
260 265 270 

aat aaa ata gta aga atg tat age eet ace age att ctg gae ata aga 864 

Asn Lys lie Val Arg Met Tyr Ser Pro Thr ser lie Leu Asp lie Arg 
275 280 285 

eaa gga eca aag gaa cec ttt aga gat tat gta gae egg ttc tat aaa 912 

Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr val Asp Arg Phe Tyr Lys 
290 295 300 

act eta aga gcc gaa caa get tea cag gat gta aaa aat tgg atg aca 960 

Thr Leu Arg Ala Glu Gin Ala Ser Gin Asp val Lys Asn Trp Met Thr 
305 310 315 320 

gaa ace ttg ttg gtc eaa aat gca aac eca gat tgt aag act att tta 1008 

Glu Thr Leu Leu val Gin Asn Ala Asn Pro Asp Cys Lys Thr lie Leu 

325 330 335 

aaa gca ttg gga eca gca get aca eta gaa gaa atg atg aca gca tgt 1056 

Lys Ala Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys 
340 345 350 



1104 



atg age caa gta aca aat eca get aac ata atg atg cag aga ggc aat 1152 
Met Ser Gin val Thr Asn Pro Ala Asn lie Met Met Gin Arg Gly Asn 
370 375 380 



ttt agg aac caa aga aag act gtt aag tgt ttc aat tgt ggc aaa gaa 
Phe Arg Asn Gin Arg Lys Thr Val Lys Cys Phe Asn Cys Gly Lys Glu 
385 390 395 400 



1200 



gqg cac ata gcc aaa aat tgc agg gcc cct agg aaa aag ggc tgt tgg 1248 
Gly His lie Ala Lys Asn Cys Arg Ala Pro Arg Lys Lys Gly Cys Trp 
405 410 415 

aga tgt gga agg gaa gga cac caa atg aaa gat tgc act gag aga cag 1296 
Arg Cys Gly Arg Glu Gly His Gin Met Lys Asp Cys Thr Glu Arg Gin 
420 425 430 

get aat ttt tta ggg aag ate tgg cct tec tac 1329 
Ala Asn Phe Leu Gly Lys lie Trp Pro Ser Tyr 
435 440 

<210> 2 
<211> 443 
<212> PRT 

<213> Human immunodeficiency virus 
<400> 2 

Met Gly Ala Arg Ala Ser Val Leu Ser Gly Gly Glu Leu Asp Lys Trp 
15 10 15 

Glu Lys lie Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys 
20 25 30 

His lie val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala val Asn Pro 
35 40 45 

Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gin lie Leu Gly Gin Leu 
50 55 60 

Gin Pro Ser Leu Gin Thr Gly ser Glu Glu Leu Arg ser Leu Tyr Asn 
65 70 75 80 

Thr Val Ala Thr Leu Tyr Cys val His Gin Arg lie Asp Val Lys Asp 
85 90 95 

Thr Lys Glu Ala Leu Glu Lys lie Glu Glu Glu Gin Asn Lys Ser Lys 
100 105 110 

Lys Lys Ala Gin Gin Ala Ala Ala Ala Ala Gly Thr Gly Asn Ser ser 
115 120 125 

Gin val Ser Gin Asn Tyr Pro lie Val Gin Asn Leu Gin Gly Gin Met 
130 135 140 

Val His Gin Ala lie Ser Pro Arg Thr Leu Asn Ala Trp val Lys val 
145 150 155 160 



3 



va1 Glu Glu Lys Ala Phe Ser Pro Glu va1 i1e Pro Met Phe Ser Ala 
165 170 175 

Leu ser Glu Gly Ala Thr Pro Gin Asp Leu Asn Thr Met Leu Asn Thr 
180 185 190 

Val Gly Gly His Gin Ala Ala Met Gin Met Leu Lys Glu Thr lie Asn 
195 200 205 

Glu Glu Ala Ala Glu Trp Asp Arg val His Pro val His Ala Gly Pro 
210 215 220 

He Ala Pro Gly Gin Met Arg Glu Pro Arg Gly ser Asp lie Ala Gly 
225 230 235 240 

Thr Thr ser Thr Leu Gin Glu Gin lie Gly Trp Met Thr Asn Asn Pro 

245 250 255 

Pro He Pro val Gly Glu He Tyr Lys Arg Trp lie lie Leu Gly Leu 
260 265 270 

Asn Lys lie val Arg Met Tyr ser Pro Thr ser He Leu Asp lie Arg 
275 280 285 

Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys 
290 295 300 

Thr Leu Arg Ala Glu Gin Ala ser Gin Asp val Lys Asn Trp Met Thr 
305 310 315 320 

Glu Thr Leu Leu val Gin Asn Ala Asn Pro Asp Cys Lys Thr lie Leu 
325 330 335 

Lys Ala Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Met Thr Ala cys 
340 345 350 

Gin Gly val Gly Gly Pro Gly His Lys Ala Arg val Leu Ala Glu Ala 
355 360 365 

Met ser Gin val Thr Asn Pro Ala Asn lie Met Met Gin Arg Gly Asn 
370 375 380 

Phe Arg Asn Gin Arg Lys Thr val Lys Cys Phe Asn Cys Gly Lys Glu 
385 390 395 400 



Gly His lie Ala Lys Asn Cys Arg Ala Pro Arg Lys Lys Gly Cys Trp 
405 410 415 



Arg Cys Gly Arg Glu Gly His Gin Met Lys Asp Cys Thr Glu Arg Gin 
420 425 430 

Ala Asn Phe Leu Gly Lys lie Trp Pro Ser Tyr 
435 440 

<210> 3 
<211> 3012 
<212> DNA 

<213> Human Immunodeficiency virus 
<220> 

<221> CDS 

<222> (1) . . (3012) 

<400> 3 

ttt ttt agg gaa gat ctg gcc ttc eta caa ggg aag gcc agg gaa ttt 48 

Phe Phe Arg Glu Asp Leu Ala Phe Leu Gin Gly Lys Ala Arg Glu Phe 
1 5 10 15 

tct tea gag cag acc aga gcc aac age ccc acc aga aga gag ctt cag 96 
Ser Ser Glu Gin Thr Arg Ala Asn ser Pro Thr Arg Arg Glu Leu Gin 
20 25 30 

gtt tgg gga gqa gaa aac aac tec etc tea gaa gea gga gee gat aga 144 
val Trp Gly Gly Glu Asn Asn ser Leu Ser Glu Ala Gly Ala Asp Arg 
35 40 45 

caa gga act gta tec ttt aac ttc cet cag ate act ctt tgg caa cga 192 
Gin Gly Thr val Ser Phe Asn Phe Pro Gin lie Thr Leu Trp Gin Arg 
50 55 60 

ccc etc gtc aca ata agg ata ggg ggg caa eta aag gaa get eta tta 
Pro Leu val Thr lie Arg He Gly Gly Gin Leu Lys Glu Ala Leu Leu 
65 70 75 80 



ggt aca gta tta gta gga cet aca cet gtc aac ata att gga aga aat 
Gly Thr val Leu val Gly Pro Thr Pro val Asn lie lie Gly Arg Asn 
130 135 140 

ctg ttg act cag att ggt tgt act tta aat ttc ccc att agt ect att 
Leu Leu Thr Gin He Gly Cys Thr Leu Asn Phe Pro lie Ser Pro lie 
145 150 155 160 



240 



gat aca gga gca gat gat aca gta tta gaa gaa atg aat ttg cea gga 288 

Asp Thr Gly Ala Asp Asp Thr val Leu Glu Glu Met Asn Leu Pro Gly 
85 90 95 

aaa tgg aaa cea aaa atg ata ggg gga att gga ggt ttt ate aaa gta 336 

Lys Trp Lys Pro Lys Met lie Gly Gly lie Gly Gly Phe lie Lys val 
100 105 110 

aga cag tac gat cag ata cet gta gaa ate tgt gga eat aaa get ata 384 

Arg Gin Tyr Asp Gin lie Pro val Glu lie Cys Gly His Lys Ala lie 
115 120 125 



432 



480 



gaa act gta cea gta aaa tta aag cea gga atg gat ggc cea aaa gtt 528 
Glu Thr val Pro val Lys Leu Lys Pro Gly Met Asp Gly Pro Lys val 
165 170 175 

aag caa tgg cea ttg aca gaa gaa aaa ata aaa gca tta gta gag ata 576 

5 



Lys Gin Trp Pro Leu Thr Glu Glu Lys lie Lys Ala Leu Val Glu lie 
180 185 190 

tgt aca gaa atg gaa aag gaa gqg aaa att tea aaa att gag cct gaa 624 
Cys Thr Glu Met Glu Lys Glu Gly Lys lie Ser Lys lie Gly Pro Glu 
195 200 205 

aat cca tac aat act cca gta ttt get ata aag aaa aaa gac agt act 672 
Asn Pro Tyr Asn Thr Pro val Phe Ala lie Lys Lys Lys Asp Ser Thr 
210 215 220 

aaa tgg aga aaa eta gta gat tte aga gaa ett aat aaa aga act eaa 720 
Lys Trp Arg Lys Leu val Asp Phe Arg Glu Leu Asn Lys Arg Thr Gin 
225 230 235 240 

gae tte tgg gaa gtt eag tta gga ata cea eae eee gea gqg tta aaa 768 
Asp Phe Trp Glu Val Gin Leu Gly lie Pro His Pro Ala Gly Leu Lys 
245 250 255 

aag aaa aaa tea gta aea gta ttg gat gtg got gat gea tae ttt tea 816 
Lys Lys Lys Ser val Thr val Leu Asp val Gly Asp Ala Tyr Phe Ser 
260 265 270 

gtt eee tta gat aaa gae ttt aga aag tat act gea ttt aee ata cct 864 
val Pro Leu Asp Lys Asp Phe Arg Lys Tyr Thr Ala Phe Thr lie Pro 
275 280 285 

agt ata aac aat gag aca cca gqg att aga tat eag tac aat gtg ctg 912 
Ser lie Asn Asn Glu Thr Pro Gly lie Arg Tyr Gin Tyr Asn val Leu 
290 295 300 

eea eag gga tgg aaa gga tea cca gea ata tte eaa agt age atg aea 960 
Pro Gin Gly Trp Lys Gly Ser Pro Ala lie Phe Gin Ser Ser Met Thr 
305 310 315 320 

aaa ate tta gag eet ttt aga aaa eag aat eea gae ata gtt ate tat 1008 
Lys lie Leu Glu Pro Phe Arg Lys Gin Asn Pro Asp lie Val lie Tyr 
325 330 335 

eaa tac atg gat gat ttg tat gta gga tet gae tta gaa ata ggg eag 1056 
Gin Tyr Met Asp Asp Leu Tyr Val Gly ser Asp Leu Glu lie Gly Gin 
340 345 350 

eat aga aea aaa ata gag gaa etg aga eag eat ctg ttg agg tgg gga 1104 
His Arg Thr Lys lie Glu Glu Leu Arg Gin His Leu Leu Arg Trp Gly 
355 360 365 

ttt acc aea cca gac aaa aaa eat eag aaa gaa eet cca tte ett tgg 1152 
Phe Thr Thr Pro Asp Lys Lys His Gin Lys Glu Pro Pro Phe Leu Trp 
370 375 380 

atg ggt tat gaa etc eat eet gat aaa tgg aea gta eag eet ata atg 1200 
Met Gly Tyr Glu Leu His Pro Asp Lys Trp Thr val Gin Pro lie Met 
385 390 395 400 

ctg cca gaa aaa gac age tgg act gtc aat gae ata eag aag tta gtg 1248 
Leu Pro Glu Lys Asp ser Trp Thr val Asn Asp lie Gin Lys Leu val 
405 410 415 



gga aaa ttg aat tgg gea agt eag att tat gea ggg att aaa gta aag 
Gly Lys Leu Asn Trp Ala Ser Gin lie Tyr Ala Gly lie Lys val Lys 
420 425 430 



1296 



eag tta tgt aaa etc ett aga gga acc aaa gea eta aea gaa gta ata 1344 

6 



Gin Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala Leu Thr Glu val lie 
435 440 445 

cca eta aca gaa gaa gca gag eta gaa etg gea gaa aae agg gag att 1392 
Pro Leu Thr Glu Glu Ala Glu Leu Glu Leu Ala Glu Asn Arg Glu He 
450 455 460 

eta aaa gaa eea gta eat gaa gta tat tat gae eea tea aaa gae tta 1440 
Leu Lys Glu Pro Val His Glu Val Tyr Tyr Asp Pro Ser Lys Asp Leu 
465 470 475 480 

gta gea gaa ata eag aag eag ggg eaa gge eaa tgg aea tat eaa att 1488 
val Ala Glu lie Gin Lys Gin Gly Gin Gly Gin Trp Thr Tyr Gin He 
485 490 495 

tat eaa gag eea ttt aaa aat etg aaa aea gqa aag tat gea agg atg 1536 
Tyr Gin Glu Pro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala Arg Met 
500 505 510 

^99 9gt gee eac act aat gat gta aaa eag tta aea gag gea gtg eaa 1584 
Arg Gly Ala His Thr Asn Asp val Lys Gin Leu Thr Glu Ala val Gin 
515 520 525 

aaa gta tee aca gaa age ata gta ata tgg gga aag att cet aaa ttt 1632 
Lys val Ser Thr Glu Ser lie Val lie Trp Gly Lys lie Pro Lys Phe 
530 535 540 

aaa eta ecc ata caa aag gaa aca tgg gaa gca tgg tgg atg gag tat 1680 
Lys Leu Pro lie Gin Lys Glu Thr Trp Glu Ala Trp Trp Met Glu Tyr 
545 550 555 560 

tgg eaa get ace tgg att cet gag tgg gag ttt gte aat ace eet eee 1728 
Trp Gin Ala Thr Trp lie Pro Glu Trp Glu Phe val Asn Thr Pro Pro 
565 570 575 

tta gtg aaa tta tgg tae eag tta gag aaa gaa eee ata gta gga gea 1776 
Leu val Lys Leu Trp Tyr Gin Leu Glu Lys Glu Pro lie Val Gly Ala 
580 585 590 

gaa act ttc tat gta gat ggg gea get aat agg gag act aaa tta gga 1824 
Glu Thr Phe Tyr Val Asp Gly Ala Ala Asn Arg Glu Thr Lys Leu Gly 
595 600 605 

aaa gea gga tat gtt act gae aga gga aga eaa aaa gtt gte tec ata 1872 
Lys Ala Gly Tyr val Thr Asp Arg Gly Arg Gin Lys Val Val Ser lie 
610 615 620 

get gae aca aca aat eag aag act gaa tta caa gea att eat eta get 1920 
Ala Asp Thr Thr Asn Gin Lys Thr Glu Leu Gin Ala lie His Leu Ala 
625 630 635 640 

ttg eag gat teg gga tta gaa gta aae ata gta aea gae tea eaa tat 1968 
Leu Gin Asp Ser Gly Leu Glu val Asn lie val Thr Asp Ser Gin Tyr 
645 650 655 

gea tta gga ate att eaa gea eaa cca gat aag agt gaa tea gag tta 2016 
Ala Leu Gly lie lie Gin Ala Gin Pro Asp Lys Ser Glu Ser Glu Leu 
660 665 670 

gte agt eaa ata ata gag eag tta ata aaa aag gaa aag gte tae etg 2064 
val ser Gin lie He Glu Gin. Leu lie Lys Lys Glu Lys val Tyr Leu 
675 680 685 

gea tgg gta cca gca eac aaa gga att gga gga aat gaa caa gta gat 2112 

7 



Ala Trp val Pro Ala His Lys Gly lie Gly Gly Asn Glu Gin val Asp 
690 695 700 

aaa tta gtc agt get gga ate agg aaa gta eta ttt ttg aat gga ata 2160 

Lys Leu val Ser Ala Gly lie Arg Lys val Leu Phe Leu Asn Gly lie 

705 710 715 720 

gat aag gee eaa gaa gaa eat gag aaa tat eae agt aat tgg aga gea 2208 

Asp Lys Ala Gin Glu Glu His Glu Lys Tyr His Ser Asn Trp Arg Ala 

725 730 735 

atg get agt gat ttt aae etg eea ect gta gta gea aaa gaa ata gta 2256 

Met Ala Ser Asp Phe Asn Leu Pro Pro val val Ala Lys Glu lie Val 

740 745 750 

gee age tgt gat aaa tgt eag eta aaa gga gaa gee atg eat gga eaa 2304 

Ala Ser cys Asp Lys Cys Gin Leu Lys Gly Glu Ala Met His Gly Gin 
755 760 765 

gta gae tgt agt eea gga ata tgg eaa eta gat tgt aea eat eta gaa 2352 

val Asp Cys ser Pro Gly He Trp Gin Leu Asp cys Thr His Leu Glu 
770 775 780 

gga aaa att ate etg gta gea gtt eat gta gee agt gga tat ata gaa 2400 

Gly Lys He lie Leu val Ala val His val Ala Ser Gly Tyr lie Glu 

785 790 795 800 

gea gaa gtt att eea gea gag aea ggg eag gaa aea gea tat ttt etc 2448 

Ala Glu val lie Pro Ala Glu Thr Gly Gin Glu Thr Ala Tyr Phe Leu 

805 810 815 

tta aaa tta gea gga aga tgg eea gta aaa aea ata eat aea gae aat 2496 

Leu Lys Leu Ala Gly Arg Trp Pro val Lys Thr lie His Thr Asp Asn 

820 825 830 

gge age aat tte ace agt act aeg gtt aag gee gee tgt tgg tgg gea 2544 

Gly ser Asn Phe Thr ser Thr Thr Val Lys Ala Ala cys Trp Trp Ala 
835 840 845 

ggg ate aag eag gaa ttt gge att eee tae aat eee eaa agt eaa gga 2592 

Gly lie Lys Gin Glu Phe Gly lie Pro Tyr Asn Pro Gin Ser Gin Gly 
850 855 860 

gta gta gaa tet atg aat aat gaa tta aag aaa att ata gga eag gta 2640 

val val Glu Ser Met Asn Asn Glu Leu Lys Lys lie lie Gly Gin val 

865 870 875 880 

aga gat eag get gaa eae ett aag aea gea gta eaa atg gea gta tte 2688 

Arg Asp Gin Ala Glu His Leu Lys Thr Ala val Gin Met Ala val Phe 

885 890 895 

ate eae aat ttt aaa aga aaa ggg ggg att ggg gga tae agt gea ggg 2736 

lie His Asn Phe Lys Arg Lys Gly Gly lie Gly Gly Tyr ser Ala Gly 

900 905 910 

gaa aga ata gta gae ata ata gea aea gae ata eaa act aaa gaa eta 2784 

Glu Arg lie val Asp lie lie Ala Thr Asp lie Gin Thr Lys Glu Leu 
915 920 925 

eaa aag eaa att aea aaa att eaa aat ttt egg gtt tat tae agg gae 2832 

Gin Lys Gin lie Thr Lys lie Gin Asn Phe Arg val Tyr Tyr Arg Asp 
930 935 940 

aae aaa gat eee ett tgg aaa gga eea gea aag ett etc tgg aaa ggt 2880 

8 



Asn Lys Asp Pro Leu Trp Lys Gly Pro Ala Lys Leu Leu Trp Lys Gly 
945 950 955 960 

gaa gag gca gta gta ata caa gat aat agt gac ata aaa gta gtg cca 
Glu Gly Ala val val lie Gin Asp Asn ser Asp lie Lys val val Pro 
965 970 975 



2928 



aga aga aaa gca aaa ate att agg gat tat gga aaa cag atg gca got 2976 
Arg Arg Lys Ala Lys lie lie Arg Asp Tyr Gly Lys Gin Met Ala Gly 
980 985 990 

gat gat tgt gtg gca agt aga cag gat gag gat tag 3012 
Asp Asp Cys val Ala Ser Arg Gin Asp Glu Asp 
995 1000 

<210> 4 
<211> 1003 
<212> PRT 

<213> Human immunodeficiency virus 
<400> 4 

Phe Phe Arg Glu Asp Leu Ala Phe Leu Gin Gly Lys Ala Arg Glu Phe 
15 10 15 

Ser Ser Glu Gin Thr Arg Ala Asn ser Pro Thr Arg Arg Glu Leu Gin 
20 25 30 

val Trp Gly Gly Glu Asn Asn ser Leu Ser Glu Ala Gly Ala Asp Arg 
35 40 45 

Gin Gly Thr val Ser Phe Asn Phe Pro Gin lie Thr Leu Trp Gin Arg 
50 55 60 

Pro Leu val Thr lie Arg lie Gly Gly Gin Leu Lys Glu Ala Leu Leu 
65 70 75 80 

Asp Thr Gly Ala Asp Asp Thr val Leu Glu Glu Met Asn Leu Pro Gly 
85 90 95 

Lys Trp Lys Pro Lys Met lie Gly Gly lie Gly Gly Phe lie Lys val 
100 105 110 

Arg Gin Tyr Asp Gin lie Pro val Glu lie Cys Gly His Lys Ala lie 
115 120 125 

Gly Thr Val Leu val Gly Pro Thr Pro Val Asn lie lie Gly Arg Asn 
130 135 140 

Leu Leu Thr Gin lie Gly Cys Thr Leu Asn Phe Pro lie ser Pro lie 
145 150 155 160 

Glu Thr val Pro val Lys Leu Lys pro Gly Met Asp Gly Pro Lys val 

9 



165 



170 



175 



Lys Gin Trp Pro Leu Thr Glu Glu Lys lie Lys Ala Leu val Glu lie 
180 185 190 

Cys Thr Glu Met Glu Lys Glu Gly Lys lie Ser Lys He Gly Pro Glu 
195 200 205 

Asn Pro Tyr Asn Thr Pro val Phe Ala lie Lys Lys Lys Asp Ser Thr 
210 215 220 

Lys Trp Arg Lys Leu Val Asp Phe Arg Glu Leu Asn Lys Arg Thr Gin 
225 230 235 240 

Asp Phe Trp Glu val Gin Leu Gly lie Pro His Pro Ala Gly Leu Lys 
245 250 255 

Lys Lys Lys Ser val Thr val Leu Asp val Gly Asp Ala Tyr Phe Ser 
260 265 270 

val Pro Leu Asp Lys Asp Phe Arg Lys Tyr Thr Ala Phe Thr lie Pro 
275 280 285 

Ser lie Asn Asn Glu Thr Pro Gly lie Arg Tyr Gin Tyr Asn val Leu 
290 295 300 

Pro Gin Gly Trp Lys Gly Ser Pro Ala lie Phe Gin Ser Ser Met Thr 
305 310 315 320 

Lys lie Leu Glu Pro Phe Arg Lys Gin Asn Pro Asp lie val lie Tyr 
325 330 335 

Gin Tyr Met Asp Asp Leu Tyr val Gly Ser Asp Leu Glu lie Gly Gin 
340 345 350 

His Arg Thr Lys lie Glu Glu Leu Arg Gin His Leu Leu Arg Trp Gly 
355 360 365 

Phe Thr Thr Pro Asp Lys Lys His Gin Lys Glu Pro Pro Phe Leu Trp 
370 375 380 

Met Gly Tyr Glu Leu His Pro Asp Lys Trp Thr val Gin Pro lie Met 
385 390 395 400 

Leu Pro Glu Lys Asp Ser Trp Thr Val Asn Asp lie Gin Lys Leu val 
405 410 415 



Gly Lys Leu Asn Trp Ala Ser Gin lie Tyr Ala Gly lie Lys val Lys 

10 



420 



425 



430 



Gin Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala Leu Thr Glu val lie 
435 440 445 

Pro Leu Thr Glu Glu Ala Glu Leu Glu Leu Ala Glu Asn Arg Glu lie 
450 455 460 

Leu Lys Glu Pro val His Glu val Tyr Tyr Asp Pro ser Lys Asp Leu 
465 470 475 480 

val Ala Glu lie Gin Lys Gin Gly Gin Gly Gin Trp Thr Tyr Gin lie 
485 490 495 

Tyr Gin Glu Pro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala Arg Met 
500 505 510 

Arg Gly Ala His Thr Asn Asp val Lys Gin Leu Thr Glu Ala val Gin 
515 520 525 

Lys Val ser Thr Glu ser lie val He Trp Gly Lys lie Pro Lys Phe 
530 535 540 

Lys Leu Pro lie Gin Lys Glu Thr Trp Glu Ala Trp Trp Met Glu Tyr 
545 550 555 560 

Trp Gin Ala Thr Trp lie Pro Glu Trp Glu Phe val Asn Thr Pro Pro 
565 570 575 

Leu val Lys Leu Trp Tyr Gin Leu Glu Lys Glu Pro He val Gly Ala 
580 585 590 

Glu Thr Phe Tyr val Asp Gly Ala Ala Asn Arg Glu Thr Lys Leu Gly 
595 600 605 

Lys Ala Gly Tyr val Thr Asp Arg Gly Arg Gin Lys val val Ser lie 
610 615 620 

Ala Asp Thr Thr Asn Gin Lys Thr Glu Leu Gin Ala lie His Leu Ala 
625 630 635 640 

Leu Gin Asp Ser Gly Leu Glu val Asn lie Val Thr Asp Ser Gin Tyr 
645 650 655 

Ala Leu Gly lie He Gin Ala Gin Pro Asp Lys Ser Glu Ser Glu Leu 
660 665 670 



Val Ser Gin lie lie Glu Gin Leu lie Lys Lys Glu Lys val Tyr Leu 

11 



675 



680 



685 



Ala Trp val Pro Ala His Lys Gly lie Gly Gly Asn Glu Gin Val Asp 
690 695 700 

Lys Leu val Ser Ala Gly lie Arg Lys val Leu Phe Leu Asn Gly lie 
705 710 715 720 

Asp Lys Ala Gin Glu Glu His Glu Lys Tyr His Ser Asn Trp Arg Ala 
725 730 735 

Met Ala Ser Asp Phe Asn Leu Pro Pro val val Ala Lys Glu lie val 
740 745 750 

Ala Ser cys Asp Lys Cys Gin Leu Lys Gly Glu Ala Met His Gly Gin 
755 760 765 

Val Asp Cys ser Pro Gly lie Trp Gin Leu Asp Cys Thr His Leu Glu 
770 775 780 

Gly Lys lie lie Leu val Ala val His val Ala ser Gly Tyr lie Glu 
785 790 795 800 

Ala Glu val lie Pro Ala Glu Thr Gly Gin Glu Thr Ala Tyr Phe Leu 
805 810 815 

Leu Lys Leu Ala Gly Arg Trp Pro val Lys Thr lie His Thr Asp Asn 
820 825 830 

Gly Ser Asn Phe Thr ser Thr Thr val Lys Ala Ala cys Trp Trp Ala 
835 840 845 

Gly lie Lys Gin Glu Phe Gly lie Pro Tyr Asn pro Gin ser Gin Gly 
850 855 860 

Val Val Glu Ser Met Asn Asn Glu Leu Lys Lys lie lie Gly Gin val 
865 870 875 880 

Arg Asp Gin Ala Glu His Leu Lys Thr Ala Val Gin Met Ala val Phe 
885 890 895 

lie His Asn Phe Lys Arg Lys Gly Gly lie Gly Gly Tyr ser Ala Gly 
900 905 910 

Glu Arg lie val Asp lie He Ala Thr Asp He Gin Thr Lys Glu Leu 
915 920 925 



Gin Lys Gin lie Thr Lys He Gin Asn Phe Arg val Tyr Tyr Arg Asp 
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930 935 940 

Asn Lys Asp Pro Leu Trp Lys Gly Pro Ala Lys Leu Leu Trp Lys Gly 
945 950 955 960 

Glu Gly Ala val Val He Gin Asp Asn Ser Asp lie Lys val val Pro 
965 970 975 

Arg Arg Lys Ala Lys lie lie Arg Asp Tyr Gly Lys Gin Met Ala Gly 
980 985 990 

Asp Asp Cys val Ala Ser Arg Gin Asp Glu Asp 
995 1000 

<210> 5 

<211> 501 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (501) 

<400> 5 

atg aaa tat aca agt tat ate ttg get ttt cag etc tge ate gtt ttg 48 

Met Lys Tyr Thr Ser Tyr He Leu Ala Phe Gin Leu Cys lie val Leu 
15 10 15 

got tet ett gae tgt tac tge cag gae cea tat gta aaa gaa gea gaa 96 
Gly Ser Leu Gly Cys Tyr Cys Gin Asp Pro Tyr val Lys Glu Ala Glu 
20 25 30 

aac ctt aag aaa tat ttt aat gca got cat tea gat gta gcg gat aat 144 
Asn Leu Lys Lys Tyr Phe Asn Ala Gly His Ser Asp val Ala Asp Asn 
35 40 45 

gqa act ctt ttc tta gqe att ttg aag aat tgg aaa gag gag agt gae 192 
Gly Thr Leu Phe Leu Gly lie Leu Lys Asn Trp Lys Glu Glu Ser Asp 
50 55 60 

aga aaa ata atg cag age caa att gtc tec ttt tac ttc aaa ett ttt 240 
Arg Lys lie Met Gin Ser Gin lie val Ser Phe Tyr Phe Lys Leu Phe 
65 70 75 80 



aaa aac ttt aaa gat gae cag age ate caa aag agt gtg gag ace ate 
Lys Asn Phe Lys Asp Asp Gin Ser lie Gin Lys Ser val Glu Thr lie 
85 90 95 



288 



aag gaa gae atg aat gtc aag ttt ttc aat age aac aaa aag aaa ega 336 
Lys Glu Asp Met Asn val Lys Phe Phe Asn ser Asn Lys Lys Lys Arg 
100 105 110 

gat gae ttc gaa aag ctg act aat tat teg gta act gae ttg aat gtc 384 
Asp Asp Phe Glu Lys Leu Thr Asn Tyr Ser val Thr Asp Leu Asn val 
115 120 125 

caa ege aaa gea ata eat gaa etc ate caa gtg atg get gaa ctg teg 432 
Gin Arg Lys Ala lie His Glu Leu lie Gin val Met Ala Glu Leu Ser 
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130 135 140 

cca gca get aaa aca ggg aag cga aaa agg agt cag atg ctg ttt cga 480 
Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg Sen Gin Met Leu Phe Arg 
145 150 155 160 

got cga aga gca tec cag taa 501 
Gly Arg Arg Ala Ser Gin 
165 

<210> 6 

<211> 166 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Met Lys Tyr Thr ser Tyr lie Leu Ala Phe Gin Leu cys lie val Leu 
15 10 15 

Gly Ser Leu Gly Cys Tyr cys Gin Asp Pro Tyr val Lys Glu Ala Glu 
20 25 30 

Asn Leu Lys Lys Tyr Phe Asn Ala Gly His Ser Asp val Ala Asp Asn 
35 40 45 

Gly Thr Leu Phe Leu Gly lie Leu Lys Asn Trp Lys Glu Glu Ser Asp 
50 55 60 

Arg Lys lie Met Gin Ser Gin lie Val Ser Phe Tyr Phe Lys Leu Phe 
65 70 75 80 

Lys Asn Phe Lys Asp Asp Gin Ser lie Gin Lys Ser Val Glu Thr lie 
85 90 95 

Lys Glu Asp Met Asn val Lys Phe Phe Asn Ser Asn Lys Lys Lys Arg 
100 105 110 

Asp Asp Phe Glu Lys Leu Thr Asn Tyr Ser val Thr Asp Leu Asn val 
115 120 125 

Gin Arg Lys Ala lie His Glu Leu lie Gin val Met Ala Glu Leu ser 
130 135 140 

Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg ser Gin Met Leu Phe Arg 
145 150 155 160 

Gly Arg Arg Ala Ser Gin 
165 



<210> 7 
<211> 11333 



<212> DNA 

<213> recombinant vector 
<400> 7 
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a^^anaa^r't" 
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ydddd Ly LL. L 
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aLy L L L LL.L.y 
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anaanaa^aa 

dyddydd Ldd 


aaana^^^a^ 
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1 1 An 
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1 440 


ttagctgaaa 


cagtgtccag 


tttgacagct 


atttgcgtga 


aatgctattg 


cgacgcttcg 


1500 


ttttctaaac 


gagttacaga 


aaataaagaa 


gtaatggata 


taggtggtaa 


agataaatac 


1560 


atagccgtgt 


gtaggaaatg 


tttttttagt 


aattaagggg 


agatctcccc 


atggcccaaa 


1620 


gcggggtttg 


aacagggttt 


cgctcaggtt 


tgcctgtgtc 


atggatgcag 


cctccagaat 


1680 


acttactgga 


aactattgta 


acccgcctga 


agttaaaaag 


aacaacgccc 


ggcagtgcca 


1740 


ggcgttgaaa 


agattagcga 


ccggagattg 


gcgggacgaa 


tacgacgccc 


atatcccacg 


1800 
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9CL9L LCaaL 


ccdyy LdLCX 


cycyyydcdc 


^aa/"aar"a^a 

CddCddCdXd 


^^^a^^a a^^ 

yXCdXCddCC 
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dycyydcydc 


XOUU 
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na a^a^^a^^ 
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d Ldd L LCddL 
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cgcagcgcag 
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XCdXXdddyC 




nant'nnr'aar* 
ydy Lyy v.ddi. 


a't'nnaaa^r'fi 
dLyyddd Li.y 


L. LydL L Ly Ly 


Lay LcggL L L 


a^n^an^aa/" 

dxycdycddc 


nana r'n'f'^a 

ydydcyxcdc 




onaaaa^nrr* 
yydddd Ly ^l. 
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dxddcxyccy 


^r*ar"^r*r'aar* 
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aaa^#i/"/ir"^^ 
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r*a a r'a t" t" a a a 
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dydLyyyLyc 
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LLLaaLyLda 
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aanl"na1"oor 
aay Lya LyyL. 


Lyaac Ly LL.y 


r'f*anf*an^^a 

LLdyLdyL. Ld 


aaar'annnaa 
dddLdyyydd 


yLydddddyy 
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uy L L LL.yayy 
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LL.L.L.dy LddL 
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ttaaatttta 
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Ld L L LddLd L 
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LdLL Ld Ld Ly 


nnnaa^a^at 
yyydd Ld Ld l 






a^raalraaa 
a L L.aa LL.aaa 


^aan^aT"t"t"a 
Laay La l l Ld 


^aa^anfaar* 
Ldd Ldy LddL 


LL L LLLy Ldd 


^nna^r'fr'an 
Lyyd LLLL.dy 






yL.ciyyciL. LL.y 


yL. L LyL. cydd 


yuyLyLdLdy 


^aanannr'na 

LddydyyL.yd 


ggggcggcga 




^ uyy Lyciy lci 


L.y \.caa l l l l 


n a r* t" a n r* n n 
LydL. Ldycyy 


annr'^anaan 
dy y L Ldyddy 
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ydydydydyd 


^fifin^nr'nan 

Lyyy LyLgdy 
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"y *-y w^yy LCI 


L Laay L.^yyy 


nanaa t'T'ana 
yayaa l Laya 


't'aaa^nnnaa 
Lddd Lyyydd 
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■^nnnar'anft* 
LyyydLdyL l 
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L. L LL.ayaL.ay 
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dL LLdyd LLd 
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L LdLdLda La 


Ldy Lay LddL 
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yydi.dydLg L 
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yyLdLdyL.da 


yLayLdyLLy 
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Ldyc. LyyudL 
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yL.L.dddd L Ld 
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LLL Ld Ldy Ly 
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LdyddLL LdL 
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D^UU 
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yL.L.a La LL.dL. 


f 1"anaaf"^^^ 
\m LdyddL. L L L 


aaa^ni"a^nn 
ddduyLdLyy 
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y Lddddy Ldy 


^anaanaaaa 
Ldyddy dddd 
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L LLdy Ld L Ld 
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LLdyddyydy 
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ddd Ly L Lddd 
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ay ay CI L. loll. 
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da Ly ay y aay 
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yyd Ldyay Ly 


r'a^^r'an^nr' 
Ld LLLdy LyL 


d Ly Ldy yy LL 
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yyL. L.aaa Lya 
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L LL.ayyaa 
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LddLLLdLL L 
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TaaaanatTin 

baaaaya Lyy 


a^aat*f*r*t*nn 
a Laa LCL. Lyy 


nal'l'aaal'aa 
ya L Ladd Lda 


aa^an^aana 
dd Ldy Lddyd 


a^n^a^anr*r* 
d Ly LdLdyLL 


r^af f*anr'a t 
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7^20 


tctggacata 
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ctttagagat 


tatgtagacc 


ggttctataa 
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aactctaaga 
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cttcacagga 


tgtaaaaaat 


tggatgacag 


aaaccttgtt 
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gcaaacccag 


attgtaagac 


tattttaaaa 


gcattgggac 


cagcagctac 
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atgatgacag 
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aayyaL.aL.L.a 


7740 


aa^naaanalh 
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Ly^aL. Lyaya 
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c L LL.V. LaL.aa 
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aaaf aaf ^f f 
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an1"at"l"anaa 
ay La l Layaa 
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Ly L.Liayyaaa 


a^nnaaaffa 
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aaaat'na'^an 
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ayy l l l La ll. 
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aaanl'aanar' 


ant'a f na'f'f a 
ay La^ya L^a 
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ya Lai-L. Ly La 


naaat'f 1"n1"n 
yaaa Lc Ly Ly 


naf a t'a a anf 
yaL<a Laaay\. 


fat'annfa f a 

La Layy Laca 
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n 1" a 1" t" a n a n 
y LCI L Lay Lay 


yaL.L. LaL.aL.L. 


tn^f aa fa ^a 
Ly LL.aaL.a La 


a^^nnaanaa 
a L Lyyaay aa 


a'^f t'n'T^naf 
a LL. Ly L Ly ac 
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Lcaya l Lyy l 
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Lay LL.L. La l l 
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aaay L.L.ayya 
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f aaaant'^aa 
L.aaaay l Laa 
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anf ai't'aat'a 
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L.ayaaa Lyya 
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cay La l l Lyc 
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8520 


CTirrrrnrTkn 
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8S80 


1""M"1-ran1"1"r 

L L L LL.ay L Lv. 
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aanT'a'Taf^n 
aay La LaL. Ly 
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La L L Lacca l 
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Laya La LL.ay 
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LaL.aa Ly Lyu 
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a Lyyaaay ya 
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anf f t't't't'an 
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L La Lv. La LL.a 
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nnnr'anf a^a 
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naa f aaaaai" 
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gtgcccacac 


taatgatgta 


aaacagttaa 


cagaggcagt 
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naraflocirao 
ydudyyy ^dy 


10200 


yaaa^ay ^a l 


aLLLL^LLLL 


aaaa^tanr'a 
eiciciti. L LayL.a 


nnaana tnnf 
yy ddyd Lyy v. 


v.dy Ldddddv. 


aa^arat'ara 
dd Ld^d Ld\.a 


10260 


naraaToflra 

yav.aa Lyy wa 


y^aa l l Lv.aLi 


L.ay Lav. Lav.y 


y L Ldayy v.v.y 


V.V. Ly L Lyy Ly 


ddf ananalT 

yy vayyya ll. 


10320 


ciay ^ciy y uu i_ 


L uyyi«aLL^^ 


\m LClL.aa LL.^L. 


f*aaan1"r"aan 
i^aaay LL.ciciy 


nanl"an1"ana 

yay i.uy cciyg 


a'tr'tatoaal" 

gL^ Lg uygg \- 


10380 


a a 1" n a a 1" l"a a 


anaaaal"1"a1" 


anna r^nnT^ 
ayyav.ayy La 


anana1"f"ann 
ayaya LL.ayy 


rt'oaararrl" 


1~aana macri 

Lggygi..gy\-g 


10440 


n T a f*a a a iTi n 
y LaL.aaa Ly y 


f a n 1" a 1" 1" r* a 1" 
L,ay La L L^a l 


r'r'ar"aat""t"t*'t* 
L.L.aL.aa l l l l 


aaaanaaaan 
aaaayaaaay 


nnnnnat't'nn 


nnnal"a ran1" 
yyyaLdLay l 


10500 

A.\J J \J\J 


y v.ayyyyaaa 


naat'an^ana 
yaa Lay Laya 


f"a^aa^anr"a 
La Lad Lay La 


a r*a n a r'a a 
aLdy dLa Lav. 


aaar^^aaana 
dddL. Ldddyd 


apt'a^aaaan 


10S60 

jJyJj \J\J 


f aaa'^^a r-a a 
L.aaa l Lai^aa 


aaa^^r'aaaa 
aaa l LL.aaaa 


1" "t" "M" r* n n n "M" 
L L Ltuyyy t L 


LdLLdCdyyy 


ar'aar'aaana 
dv.ddv.dddyd 


LL.L.L.V. L L Lyy 


10620 


aaayyaL.v.ay 


a a a n 1^ "t* 1" ^ t" 
Caaay L. L L L. L 


^■f^nna a an n't* 
L.Lyyaaayy L 


naann/in^an 

yddgyyyv.ay 


f'ant'aa^ar'a 
Ldy Ldd Ldv.d 


ana'^aa^ant' 
dydLddx.dy l 


10680 


yauciLciaaay 


^an^n^r^aan 
Lciyxy LiV.aay 


aanaaaanfa 


aaaa^^a^^a 
ddddLL.dt Ld 


yyydLLdLyy 


aaaa r'ana^n 
ddddLdyd Ly 


10740 


y ^ciyy Lya Ly 


aLLyLyLyyL. 


aan^anar'an 
day LdydL.dy 


ria1"nanna^^ 
yd Lydyyd l l 


anaar'al'nna 
dydd^d Lyy d 


aaanl"l"l"ant" 
dddy L L Ldy l 


10800 


€X€X€iCiK.tlK.\ma L 


ayyy LL.yaL. l 


nr"anaanf 

y L.dyddy L. L I. 


v.v.d ^yyyydy 


L. LL. L L Ldy Ly 


^aa1"aaa^1"^ 

Ldd Lddd L L L 


10860 


aa Laaaa La l 


^nafaaaat'a 
Ly av.aaaa La 


nt"t"aaa't~naa 
y L Ldda Lyaa 


^a^a^naaan 
Ld Ld Lydddy 


Lav.aL LaLav. 


afnnaatTina 
av.yy aa Lyya 


10920 

X\#^^ w 


y L LL.yci La l l 


ay L LL. L LyLa 


naa^na^a^a 
yaa LydLdLd 


LLI.LyLLL.LL 


naar^aa^a^r* 
yaa^aa La l v. 


ar1"1"Tn1"1"ar 

aL L L Ly L LaL 


10980 


+"nat*aa^r*n^ 
Lya LaaX.L.y L 


^a^aar"aa^*" 
L d, L aaL.ad.(. V. 


a^aa+T"aaaa 
a LaaLLaaaa 


a1"'f"1"anaa1""t" 
dT. L Ldydd L L 


a1"a1"1"a1"ar1" 

dLdL LdLduL 


n^'^^aaaana 
y L L Lddddyd 


1 1040 


L LL. Lai^yaLa 


aanaaal'alT' 

CLOL^OLCLcL La LL. 


L.y LaLayy l l 


l"nt*t* lTl"naa 
Ly L L LL Lyaa 


al-lTarl"M"n 

a L LLOL L L Ly 


I'aanal'aral' 
vagya Lav.a l 


11100 

J- -L V/ 


aattaacaaa 


ttcaggggga 


aaaatcttta 


caaaattagt 


atagaagcta 


tagatatatc 


11160 


aaaaggtaga 


caacaaataa 


tcagaaccta 


atttttttat 


caaaaaatta 


aaatataaat 


11220 


aaaatgaaaa 


ataacttgta 


tgaagaaaaa 


atgaacatga 


gtaagaaaca 


agtaaaaact 


11280 


caaagtaaat 


gtaataataa 


cgcatctaga 


tttacatgcc 


tggatgcggt 


gca 


11333 
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